There have been conflicting findings regarding the relationship between body mass index (BMI) and self-rated health (SRH) worldwide. The purpose of this study was to examine the association between BMI and SRH by comparing its relationship in four East Asian countries: South Korea, China, Japan, and Taiwan. Using data from the East Asian Social Survey, the relationship between weight status and SRH status was investigated and compared between four countries, China, Japan, South Korea, and Taiwan. An ordinal logit regression model was estimated for each country, and the results were compared. We found that the relationship between weight status and SRH status differed across the four countries. In China, people who were overweight reported better SRH scores than those of normal weight, whereas in Japan, obese and severely obese people reported poor scores. In contrast, South Koreans who were underweight, obese, or severely obese reported poor ratings of health status than those of normal weight. In Taiwan, however, no differences in respondents' weight status were found across SRH scores. There were notable differences in the relationship between BMI and SRH status in four East Asian countries. Individual countries should consider these relationships when designing and implementing obesity intervention programs.
Introduction
Obesity is a major global health concern, with a prevalence of more than 1.9 million adults worldwide in 2014. The prevalence has grown steadily and has nearly doubled since 1980 [1] . Obesity and overweight can result in increasing risk of non-communicable illnesses such as heart disease, stroke, type 2 diabetes, and certain types of cancer [2] . In this regard, obesity can increase the burden of disease with immense economic costs [1] . a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
Self-rated health (SRH) (also known as self-assessed health or self-perceived health) has been defined as "an individual's or group's perceived physical and mental health over time" [3, 4] . This concept develops subjectively from many factors such as health behaviors, general physical function, and specific health situation [5, 6] . SRH has been described as a powerful independent predictor of morbidity and mortality, in addition to specific biomedical health indicators [3, 5] . Furthermore, it is a relatively stable construct in adults, which is consistently related to physical health status [3] .
A growing body of literature has investigated the relationship between underweight and overweight/obesity, calculated as body mass index (BMI), and SRH. The results, however, are controversial; some studies reported that underweight and/or overweight/obese status were associated with poorer SRH [5] [6] [7] [8] [9] , whereas other studies did not observe any association [10] . In addition, the major component of reporting the relationship between BMI and SRH relies on the context of the individual's socioeconomic and cultural background [11] [12] [13] [14] . A crosscountry study among diverse racial/ethnic Americans reported that the association between BMI and SRH significantly differed by race/ethnicity; Whites and Hispanics had poorer SRH as BMI increased while Blacks and Asians showed better SRH as BMI increased [14] . Another cross-country study found the relationship between BMI and SRH differed by gender in lowincome countries compared to middle-income countries [9] . These results suggest that perceptions and experiences of body weight and health found across different cultural groups affect what is reported and how it is illustrated [9, 14] . For example, in developing countries, overweight and obesity might be considered a sign of wealth or health. As obesity rates increase, however, the stigma of excess weight and the promotion of slim ideal body types are growing globally [15] . In some developed countries, people perceive being overweight or obese as a disease rather than a risk factor for chronic diseases [9] .
Given different socioeconomic and cultural factors across countries, locally designed health promotion programs should be considered specific to each country rather than universal programs [11, 14] . A cross-national comparative study using nationally representative data could help clarify the relationship between BMI and SRH by region, providing insight into tailored health promotion programs for each country. The majority of studies, however, have sampled Western populations, and empirical evidence is lacking in Asian populations. The purpose of this study was to investigate the relationship between BMI and SRH by comparing four neighboring East Asian countries-South Korea, China, Japan, and Taiwan-that are at different stages of socioeconomic development and have different cultural backgrounds.
Methods

Data and subjects
Taiwan, we excluded a sub-group of 1,064 who were not asked for subjective health condition question, which resulted in 1,135 valid cases included in further analysis. There were 198 respondents who did not provide BMI-related data, and these respondents were excluded from the analysis.
Our study has been performed in accordance with ethical standards. This study was also approved by the Institutional Review Board of Seoul Women's University (SWU IRB-2017-6) with a waiver for informed consent because the data obtained from an already public database and analyzed anonymously.
Variables and measurement
SRH status was measured by asking "In general, would you say your health is. . .?" using a fivepoint Likert scale (1 = poor; 5 = excellent). BMI was defined as weight in kilograms divided by height in meters squared, and was calculated using the respondents' self-reported weight and height. Using BMI scores, this study further classified the participants as underweight (under 18.5 kg/m 
Statistical analysis
A set of descriptive analyses stratified by country were conducted to summarize the characteristics of the samples. Because SRH status, the outcome variable of this analysis, was measured using a five-point Likert scaled question, the relationships between SRH status and weight status were analyzed using a set of ordinal logit regression models, one for each country. Stata MP 14 (StataCorp, College Station, TX, USA) was used for data management and analyses, and the threshold for the significance test was p<0.05 (two-sided).
Results
Characteristics of participants from the four Asian countries are summarized in Table 1 . The proportion of people with normal weight was lowest in Taiwan (40.99%) and highest in Japan (51.07%) and proportions of obese and severely obese were lowest in Japan (16.57% and 2.84%, respectively) and highest in Taiwan (27.97% and 4.74%, respectively). Those who reported 'poor' health status were most prevalent in Taiwan (14.45%) and least prevalent in Japan (3.93%). These differences in terms of weight status [Chi-squared (12) Table 1) . Table 2 . Differences in SRH scores between normal and obese or severely obese groups were significant in South Korea. In Taiwan, however, no group differences in their SRH scores were found among the weight status groups. Furthermore, the best SRH scores were reported by the overweight group in Taiwan or China, whereas the same were found in normal weight groups in Japan or South Korea (Table 2) . Table 3 presents the results from ordinal regression analyses of SRH scores on their weight status controlling for relevant covariates including age, gender, marital status, regional area, education, and health-related behaviors such as smoking and alcohol consumption. Results showed that, in China, respondents who were underweight [B (SE) = -0.33 (0.10), p = 0.001] reported poorer SRH scores while those who were overweight [B (SE) = 0.17 (0.08), p = 0.036] reported better scores than those of normal weight after adjusting for other covariates. In reported poorer SRH than the normal weight group. In Taiwan, however, no significant differences were found between weight groups compared to the normal weight group (Table 3) .
Discussion
The present study was conducted to explore the relationships between BMI and SRH status in four East Asian countries: China, Japan, South Korea, and Taiwan. The findings suggest that the relationships between BMI with SRH status vary across countries. Traditionally, East Asian cultures, including China, Japan, South Korea, and Taiwan, are strongly influenced by Confucianism. In the view of Confucianism, human beings are "organic and network-based entities that are interconnected with each other, family, community, and society" [16] . However, the Confucian cultural values and politics vary among the four countries based on their Westernization as well as differences in intergeneration gaps. For example, Japan was exposed to Western culture earlier than other countries, and China is the fastest growing country in the world economically [16, 17] . East Asian countries are no longer a single cultural entity, but rather unique cultures that share Confucian characteristics [17] .
Differences in cultural background and in stages of socioeconomic development may lead to differences in social meanings of weight and interpretations of SRH status [9, 16] . The gross domestic product (at purchasing power parity) per capita in China, Japan, South Korea, and Taiwan were $14,450, $40,763, $34,647, and $24,985, respectively, in 2016 [18, 19] . Japan is a high-income, developed country, whereas South Korea and Taiwan are high-income developing countries and China is an upper-middle-income developing county [18, 20] . People feel pressured by adhering to social norms of being 'thin' and stressed by weight-related stigma as the country has advanced [21] [22] [23] . Stigma in weight ultimately led to more negative physical and psychological health outcomes [21] [22] [23] . Recent studies found that stigma against weight ("anti-fat cultural context [21] ") was extremely high in South Korea [21, [24] [25] [26] and Japan [27, 28] , but Chinese were more tolerant about overweight/obesity [9, 24, 29, 30] .
In South Korea, a high-income developing country, both underweight and obese/severely obese were significantly associated with poor SRH status in the current study. South Korea is one of the most rapidly aging counties because of decreasing birth rate and increasing life expectancy and has recently experienced rapid growth in its economy [31] . Therefore, the finding regarding the association between being underweight and poor SRH status was consistent with previous findings in low-income or middle-income developing countries [9, 32] , while the finding regarding the negative association between obese/severely obese and SRH status was consistent with the results of other studies that found that being obese was associated with poor SRH status [5, 6, 33, 34] . In South Korea, especially among the younger generation, people who are more skinny are seen as more attractive [25, 26] . Korean showed the highest level of disturbed eating behavior and body dissatisfaction in the world [22] . Young South Koreans are more accepting of cosmetic surgery and, indeed, some view cosmetic surgery as a good way to improve their body image [35] . According to statistics released by the International Society of Aesthetic Plastic Surgery, South Korea has the world's highest rate of cosmetic plastic surgery [36] . Koreans' keen interest in appearance may influence their perception of SRH status based on BMI status.
Japan is a very highly developed country, but is aging faster than any other developed country [31] . In the current study, Japanese who were obese/severely obese showed poor SRH status, which was supported by previous studies in USA, Japan, and Singapore, which found a positive relationship between obesity or higher BMI and poor SRH status [6, 32, 37, 38] . Japanese people might perceive they were not healthy when they were obese, which is consistent with the perception that obesity was one of the most serious health problems in developed nations [9] .
In contrast to South Korea and Japan, being underweight was a significant factor associated with a poorer SRH after adjusting for covariates in China. This result is consistent with the findings of a previous study that only underweight was associated with poor SRH status [29] . Lee and colleagues analyzed the perception of obesity and body somatotype among university students in China and Korea [24] . Chinese students had a more positive perception towards the overweight somatotype in males than Korean students. Despite China's rapid economic development, being overweight might still be perceived to be associated with wealth or health in China [9, 29] . Chinese people tend to believe that happiness is related to obesity [30] . Chinese respondents who were underweight might have rated their health as poor because they think the wealthy people can afford to buy food or to better maintain their wellness in Chinese culture [24, 29, 39, 40] .
Taiwan is a high-income developing country, but there was no significant relationship between obesity and SRH status, unlike South Korea. One study in Taiwan found that being underweight was associated with poor SRH status by both the adolescents and their parents, while overweight and obesity were not associated with poor SRH status [39] ; these findings are not consistent with the findings of this study. Little is known about the relationship between obesity and SRH status for adult Taiwanese. Taiwan is undergoing rapid economic growth and is rapidly aging due to increasing life expectancy [31] . Further studies on a representative adult Taiwanese population are needed to explore the relationship between weight status and SRH status.
In a systematic review by Dinsa and colleagues [32] , socioeconomic status (SES) was positively associated with obesity in low-income countries, which indicates that overweight or obese might be perceived as a status symbol. But, in the middle-income countries, the association was mixed for men, whereas women with higher SES were less likely to be overweight or obese. Racial/ethnic differences can influence the relationship of obesity with SRH status [14, 41, 42] . Whites showed negative relationship between SRH status and BMI, whereas Blacks showed positive relationship between SRH status and BMI. There was no significant association between SRH status and BMI in Asians [14] . U-shaped association between BMI and poor SRH status was found in Chinese [43] and in Koreans [44] , but, in this study, U-shaped association only found in South Korea. With BMI being an exception, a number of crossnational studies showed the effects of demographic, socioeconomic, and health behaviors on SRH status [11, 13] .
This study has several limitations. First, this study was a cross-sectional study that could not establish cause-and-effect relationships between BMI and SRH status. Second, this study could not control for other factors that may be related to SRH status, such as medical conditions and physical activity. Lastly, this study measured obesity using self-reported BMI, but did not consider other measures, such as percent body fat or central fat distribution. Thus, BMI might not accurately portray fat mass and, therefore, risk of obesity-related conditions in some individuals, such as those with high amounts of muscle. Despite the limitations, this study was the first to compare the relationship between BMI and SRH status in four East Asian countries using a single data source; previous studies only examined the relationship between BMI and SRH status in one or two countries [24, 37, 45] . Therefore, the finding that these relationships rely on the unique socioeconomic and cultural context of each nation is meaningful and will guide future studies.
In conclusion, this study revealed that the relationships between BMI and SRH status varied in four neighboring Asian countries that are all influenced by Confucian culture and that interact with each other. Differences in the stage of economic development, the economic growth rate, and health-related culture may influence the differences in the relationship between BMI and SRH status in the four countries. Obesity and SRH status should be interpreted in the economic and cultural context of each country.
